Determinations of the chemical levels of the free amino acids in the whole brain of rats showed there was a significant lowering of y-aminobutyric acid, alanine and glutamic acid in animals which had received triethyl-tin and a significant increase in glutamine and glycine in "animals given triethyl-lead. These changes were quite different from those found in brain slices.
In order 'to-measure the labelling of amino acids from radioactive glucose in vivo, rats were injected intravenously with lO~c [U_uC] glucose and decapitated at chosen. time intervals after injection. Since rats given triethyl-tin or triethyllead 'had a verylow food intake.all rats, including the controls, were deprived of food for 24 hours before they received radioactive glucose.
The' specific activity [counts/mini umole amino acid] of the amino acids showed' considerable variation between individual aminals but there was less variation between the ratios of the amino acids one to another. The pattern of labelling in y-aminobutyric acid, glutamine, aspartic and glutamic acids was similar in the control and intoxicated animals whether killed at 7 or 30 miriutes after receiving [U_HC] glucose. Thus, these results were very different from those obtained with brain slices incubated with glucose in vitro. This was a clear demonstration of the difficulty in correlating results obtained in vitro with events which may have occurred in vivo. This was particularly so because the control values obtained in the two systems were very similar both in chemical quantities of amino acids per g of brain tissue and their pattern oflabelling from glucose. . After animals had received the neurotoxic agents there was no longer a similarity between the in vivo and in vitro values.
One feature which did become apparent from the experiments 'in vivo was that there was less total radioactivity in the brains of rats given triethyl-tin compared with the starved controls at 7 minutes after an injection of radioactive glucose but more at 30 minutes. It was thought that this might represent a reduction in the rate The effects of two neurotoxic substances on had been added directly. This could have been a glucose metabolism by rat brain were studied and reflection of the different clinical states of the compared. By using radioactive [U_HC] glucose, two groups of animals at the time of removing its oxidation and conversion to amino acids the brains. A third set of comparisons was could be followed in brain tissue either in situ or attempted, this time between whole brains in situ in isolated slices of cerebral cortex incubated of normal and intoxicated aminals. in vitro.
The two neurotoxic agents were triethyl-tin and triethyl-lead. Although chemically they were very similar, the signs of poisoning produced by each compound when given to rats were dissimilar. Rats given triethyl-tin had a lowered body temperature, paresis of the hind limbs and a characteristic oedematous lesion in the white matter of the brain and spinal cord. Rats given triethyl-lead had no oedematous lesion in the CNS but they showed an excitable behaviour often accompanied by pronounced tremors generalized throughout the body.
Triethyl-tin and triethyl-lead added to brain slices in low concentrations inhibited the oxidation of glucose. With normal brain slices, the uc from radioactive glucose rapidly appeared in five amino acids, alanine, glutamic acid, y-aminobutyric acid, aspartic acid and glutamine. The quantities as well as the radioactivity ofthese amino acids were altered by both organo-metal compounds. The pattern of the changes in glucose metabolism were the same whether triethyl-tin or triethyl-Iead were added to brain slices. Glucose metabolism was also studied in brain slices prepared from animals which had been injected with either triethyl-tin or triethyllead. The rats received a dose of either compound, just above its LD50 value, 24 hours prior to being killed. There was a definite inhibition of oxygen uptake and HC0 2 output by brain slices from both groups of animals. In those given triethyl-lead there was a reduction in the amount and specific radioactivity of all the amino. acids which rapidly acquired radioactive HC innormal slices. In those given triethyl-tin the effects on the different amino acids were more variable. The results showed clearly that brain slices prepared from animals previously injected with either of the two neurotoxic compounds were not able to utilize glucose in a normal manner, neither its oxidation nor its conversion to amino acids. There was less similarity between brain slices prepared from rats injected with either organo-metal compound than there was between brain slices to which the organo-metals at which glucose entered and left the brains of animals given triethyl-tin.
Since this observation, attempts have been made to find a quantitative answer to two simple questions. (1) How much glucose is used by a rat's brain in vivo'? (2) Is this value altered by neurotoxic agents such as triethyl-tin or triethyllead?
If the rat was a larger animal, presumably the answer to these questions could be obtained by measuring arterio-venous differences in the manner used by Kety on humans. It has been suggested by some workers that it is possible to get an indication, even if not a precise value, as to whether glucose is prevented from entering the brain at a normal rate by measuring the ratio between radioactivity of the serum and brain after injecting radioactive glucose. A set of values of this type were obtained for the three groups of animals (24 hour starved controls, triethyl-tin or triethyl-lead injected). Results were expressed as either counte/min/ml. serum or as counts/min/g. brain. There were some significant differences from the controls in those animals receiving the neurotoxic agents. The ratio of serum/brain was 3·8 in the controls killed 7 minutes after an intravenous injection of [U_HC) glucose and 5·8 and 5·0 for rats given triethyl-tin and triethyl-lead respectively. The values for rats killed 30 minutes after receiving glucose were 1'05, 1·4 and 1·7. The increase in the ratios above those of the controls were largely due to significant increases in the radioactivity of the serum in rats given either triethyl-tin or triethyl-lead. Interpretation of these results is extremely complex. The blood sugar levels of animals given the two neurotoxic agents were found to be in the range of normal fed animals rather than in that of the 24 hour starved controls. Time-course curves from 7 to 180 minutes for the radioactivity in the serum and brain of four groups of animals injected intravenously with radioactive glucose were obtained. One group was normal fed rats, the other three groups were all deprived of food for 24 hours and two of them were given either triethyltin or triethyl-lead. The time-course curves for serum or brain radioactivity were quite distinct for each group. The ratio of serum/brain radioactivity changed continuously with time for any one group and at anyone time the ratio was different for each group.
It is obvious that the present data are insufficient to allow a quantitive assessment of the amount of glucose used by the brains of rats in the four different groups. Nevertheless, they do suggest that there is a real difference between the metabolism of glucose in the brains of rats which have received either triethyl-tin or triethyl-lead.
A tbird simple question as yet unanswered is "what controls the entry of glucose from the blood into the brain?" It is hoped that if it is possible to get some measure of the amount of glucose used by a rat brain and if it is also possible to quantitate any changes brought about by neurotoxic agents then such information would lead to a more favourable position from which to suggest an answer to this question.
The encephalomyelitis that can be produced in experimental animals by the injection of certain brain extracts together with Freunds adjuvant is regarded by some workers as a model for human multiple sclerosis, which is itself considered as possibly being an allergic response to some endogenously produced antigen (Miller and Schapira, 1959) . A study of the nature, properties and origin of encephalitogenic factors causing the experimental lesions in animals and In view of the lack of knowledge of the cause of the hypothetical antigens in multiple sclerosis of multiple sclerosis, this brief review is limited is therefore clearly of importance. Field and his to describing some recent results from two bio-colleagues in Newcastle (Caspary & Field, 1963;  chemical approaches which are at present being Field, Caspary & Ball, 1963) have isolated from studied.
fresh human post-mortem brain a protein fraction with a molecular weight of 20,000-50,000, 1 ug. of which regularly causes encephalomyelitis when injected into guinea-pigs. This fraction is homogenous on electrophoresis at pH 5·0 and ultracentrifugal analysis. Antibodies to this protein are present in the blood of patients with multiple sclerosis significantly more frequently than in normal subjects. However, the same is true for patients with certain other degenerative lesions in the brain, and it has been concluded that the presence of these antibodies represents?
